Two Gram-negative, non-motile, rod-shaped bacterial strains, 2BJ1 T and 2C-3-1, were isolated from canker bark of Populus ¾ euramericana collected from different locations in Puyang City, Henan Province, China. The two strains were characterized using nutritional and physiological testing and DNA sequence analysis. They were found to produce acid from D-glucose. Haemolysis was not observed on agar medium supplemented with sheep erythrocytes. Phylogenetic analysis based on 16S rRNA, rpoB and gyrB gene sequences revealed that the strains formed a distinct cluster with 100 % bootstrap support within the genus Acinetobacter in all phylogenetic trees. The phenotypic characteristics most useful for the differentiation of the two strains from other species of the genus Acinetobacter were their ability to grow at 41 6C and to assimilate malonate, phenylacetate and trigonelline. Based on phenotypic, genotypic and phylogenetic characteristics, the two strains are considered to represent a novel species of the genus Acinetobacter, for which the name Acinetobacter qingfengensis sp. nov. is proposed. The type strain is 2BJ1 T (5CFCC 10890 T 5KCTC 32225 T ).
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On: Fri, 28 Dec 2018 06:02:37 1492R (59-GGTTACCTTGTTACGACTT-39) as described previously (Lane, 1991) . 16S rRNA gene sequences of reference strains were retrieved from GenBank. Sequence similarity calculations for the region encompassing nucleotide positions 37-1394 in the Escherichia coli numbering system were carried out using LaserGene software 7 (DNASTAR). The sequences of the two strains were 100 % identical and were most similar to the sequence of A. bereziniae ATCC 17924 T (96.2 %) . The sequences shared 96 % similarity with the sequence of A. guillouiae DSM 590 T and were less than 95.7 % similar to sequences of all other established species and genomic species of Acinetobacter. Phylogenetic analysis of 16S rRNA gene sequences was performed using MEGA 5.1 (Tamura et al. 2011) and was based on the neighbour-joining method, using the sequence of Moraxella lacunata ATCC 17967 T as the outgroup, partial deletion of gaps/missing data treatment and a site coverage cut-off of 95 %. In the resulting neighbour-joining tree (Fig. 1) , strains 2BJ1 T and 2C-3-1 were nested with the cluster formed by A. bereziniae LMG 1003 T and A. guillouiae DSM 590 T within the genus Acinetobacter.
Comparative sequence analysis of the rpoB gene was used to confirm the relationship between strains 2BJ1 T and 2C-3-1 and all currently described species of the genus Acinetobacter. The Z1-Z2 region of rpoB, encompassing nucleotide positions 2915-3775, was examined as described by La Scola et al. (2006) and Nemec et al. (2009) . One primer set was used to amplify two variable regions, Z1 and Z2, spanning nucleotide positions 2916-3773 [primers Ac696F (59-TAYCGYAAAGAYTTGAAAGAAG-39) and Ac1598R (59-CGBGCRTGCATYTTGTCRT-39)]. Sequence similarity among strains of Acinetobacter was calculated for the regions corresponding to nucleotide positions 2915-3775 as described for the 16S rRNA gene. The sequences of the two strains were 99.9 % similar. The two strains exhibited sequence similarities of 82.3, 81.2 and 80 % to Acinetobacter puyangensis BQ4-1 T , A. baylyi ADP1 and A. junii CCM 2376 T , respectively, and showed 75.4-79.9 % sequence similarity to other strains of species and genomic species of Acinetobacter with validly published names. Phylogenetic analysis based on rpoB gene sequences was carried out as described for the 16S rRNA gene. In the neighbour-joining tree (Fig. 2) , the two strains formed a distinct cluster within Acinetobacter with 100 % bootstrap support.
Analysis of gyrB gene sequences was performed as described previously (Yamamoto & Harayama, 1995 ursingii NIPH 137 T . Primers UP-1S and UP-2Sr were used for sequencing of the PCR products. Sequences of other species of the genus Acinetobacter were retrieved from GenBank. Nucleotide positions 372-1265 (894 nt, corresponding to those of the gyrB-encoding sequence of Acinetobacter baumannii ATCC 17978) of the gyrB gene region were used in the phylogenetic analysis. Sequence similarity among different strains was determined as described for the 16S rRNA gene. The sequences of the two strains isolated in this study were 99.9 % identical; they exhibited the greatest sequence similarity to A. puyangensis BQ4-1 T (82.7 %), A. nosocomialis LMG 10619 T (81.1 %), A. brisouii DSM 18516 T (80.5 %) and A. baumannii JCM 6841 T (80 %) and were 75.5-79.6 % similar to other compared sequences of members of the genus Acinetobacter. Phylogenetic analysis of gyrB sequence data was carried out as described for the 16S rRNA gene. The two strains formed a distinct cluster in the resulting neighbour-joining tree ( Fig. 3 ) with 100 % bootstrap support.
The DNA G+C content was determined by using the thermal denaturation protocol (De Ley et al., 1970) . The DNA G+C contents of the two strains were 43.9-44.1 mol%, which were within the range observed for members of the genus Acinetobacter (38-47 mol%). DNA-DNA hybridization was determined using a Beckman DU800 spectrophotometer by the initial renaturation rate method (De Ley et al., 1970) . Briefly, the exact concentrations of two DNA types A and B were determined, and adjusted to the same weight concentration at an absorbance of about 2.0 in 0.16 SSC. A third sample was prepared containing equal volumes of both A and B. After shearing, 1.1 ml aliquots of the three DNA solutions were denatured in a glass-stoppered tube in a boiling water bath for 10 min and 0.26 ml 106 SSC (preheated to the temperature of the cuvette compartment) was then added (final concentration 26 SSC) with a preheated pipette. The solutions were mixed quickly and poured into preheated cuvettes in the holder. Renaturation was followed for some 30-40 min, with 15 s recording time. The results were calculated as described by De Ley et al. (1970) . Levels of DNA-DNA relatedness of the two strains with A. bereziniae LMG 1003 T and A. puyangensis BQ4-1 T were 27.2-32.1 and 29.5-36.4 %, respectively, indicating that the two strains represented a species distinct from these two strains.
Motility was checked by phase-contrast microscopy using a Nikon HFX microscope. Growth on various standard bacteriological media was tested by using NA, marine agar (MA; Difco), tryptic soy agar (TSA; Difco), MacConkey agar and Reasoner's 2A agar after incubation for 2 days. Growth at 0-10 % (w/v) NaCl (in increments of 1.0 %) was investigated in tryptic soy broth (TSB; Difco) after incubation for 2 days. The pH range for growth was determined in TSB (pH 4-11, in increments of 1 pH unit, adjusted by the addition of HCl and NaOH) after incubation for 2 days. Growth in an anaerobic chamber (CO 2 /H 2 /N 2 , 10 : 10 : 80; Sheldon Manufacturing) was examined after incubation of the strains on TSA at 30 u C for 1 week. venetianus. All strains were negative in gelatin liquefaction and haemolysis (except for two haemolytic strains of A. junii). Numbers represent numbers of strains that tested positive. +, All strains positive; 2, all strains negative; V+, 85-99 % of strains positive; V, 16-84 % of strains positive; V2, 1-15 % of strains positive; NA, no data available; D, doubtful or weak reactions in most strains. Tests on all considered species of the genus Acinetobacter were performed by the same methods as described previously (Cruze et al.,1979; Nemec et al., 2009) . Utilization tests were evaluated after 6 days of incubation, and the other tests after 2 days. Test results for reference taxa were taken from Nemec et al. (2011) (columns 2, 3, 5-9, 11-17, 19, 20 and 22-24) , Nemec et al. (2009) (4 and 10), Bouvet & Grimont (1986) (11) Number of isolates 2 25 5 15 16 1 11 1 17 9 23 8 4 8 20 10 20 2 6 14 1 1 2 15 5 Growth at: 37 u C + + + + + D 91 + V + + V + + + + + + + + + + + V+ + 41 u C + + V 2 2 2 9 2 2 2 2 2 V 2 + 2 + + + V+ + 2 NA 2 2 44 u C 2 + 2 2 2 2 2 2 2 2 2 2 2 2 95 2 10 2 2 2 2 2 2 2 2 Acidification of D-glucose + + + 2 V+ 2 91 + 2 2 V 2 2 V2 + 2 95 2 2 2 + 2 2 2 2 Utilization of:
trans-Aconitate 50 92 + 2 V 2 + 2 V2 2 V 2 2 2 60 2 + 2 2 2 + + 2 2 2 Adipate 2 88 + 2 V 2 + + + + 2 2 2 V+ 95 2 + 2 + V + 2 2 + V b-Alanine 2 + 2 2 + 2 91 + V+ + 2 2 2 2 85 2 90 2 2 2 2 2 2 2 2 4-Aminobutyrate + + + + + 2 + + V+ D + V V V + + 2 + + + 2 + + 2 2 + L-Arabinose 50 84 2 2 2 2 27 2 2 2 NA 2 2 2 + 2 85 V 2 2 2 2 2 2 2 L-Arginine 50 + + 2 2 2 + 2 2 + + V + 2 + 2 + 2 + 2 + + 2 2 + L-Aspartate + + + + + 2 + + + 2 V V V 2 + 2 + 2 2 2 + + 2 V+ 2 Benzoate 2 84 + 2 + + + + V+ + NA + + V+ 90 2 90 + + V+ + + + V + 2,3-Butanediol 50 + + 2 + 2 + + + 2 2 V 2 2 90 2 85 2 + V + + V 2 2 Citraconate 2 40 2 2 2 2 2 2 2 2 NA 2 2 2 2 2 2 2 2 2 2 2 2 2 2 Citrate (Simmons') + + + + + + 91 + + + V V V V 2 + 2 + + 2 V + + 2 + + Ethanol + 96 + + + + 91 + + 22 V+ + V + + + + + + V+ + + + + + D-Gluconate 2 2 + 2 2 2 2 2 2 2 NA 2 2 2 2 2 2 2 2 2 + 2 2 2 2 D-Glucose 2 2 + 2 2 2 2 2 2 2 NA 2 2 2 2 2 2 2 2 2 + 2 2 2 2 L-Glutamate + + + NA + + + + + NA NA + + V2 + 2 + + + ND + + V + NA Glutarate 2 96 V 2 + + 91 + + D 2 2 2 2 95 2 90 2 + V+ + 2 2 V+ 2 Histamine 2 2 2 2 V 2 2 2 V 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 L-Histidine 2 96 2 + V+ + + 2 V+ + + 2 V 2 + 2 + 2 2 2 + + 2 2 + DL-Lactate + + + 2 + + + + + + 2 + + + + 2 + + + + + + + + 2 L-Leucine 2 88 2 93 2 2 91 2 2 + V+ 2 V 2 95 2 95 2 + 2 2 + 2 2 + Levulinate 2 24 2 2 2 2 91 2 2 2 NA 2 2 2 5 2 5 2 2 2 2 2 2 2 2 Malonate + 88 + + 2 2 + 2 V 78 2 V 2 2 20 2 95 2 + 2 + + 2 2 + L-Ornithine 2 76 2 2 2 2 + 2 2 22 2 V2 2 2 95 V 95 2 2 2 2 + 2 2 2 Phenylacetate + 84 2 2 V 2 + + V + 2 2 2 V+ 85 2 75 + + 2 + + 2 2 2 L-Phenylalanine 2 84 2 2 2 2 + + 2 89 2 2 2 2 85 2 75 + V 2 + + 2 2 2 Putrescine 50 96 2 2 2 2 + 2 2 2 2 2 2 2 95 2 + 2 V 2 2 + 2 2 2 D-Ribose 2 76 2 2 2 2 45 2 2 2 NA 2 2 2 80 2 35 2 2 2 2 2 2 2 NA L-Tartrate 2 32 2 2 2 2 9 2 2 2 NA V 2 2 2 2 85 2 2 V 2 + 2 2 2 Tricarballylate 2 92 V 2 V 2 + 2 V2 2 NA 2 2 2 95 2 + 2 2 V + + 2 2 2 Trigonelline + 60 + 2 + 2 9 2 V 2 NA 2 2 2 20 2 20 2 2 2 + 2 2 2 2 reagent [15 % (w/v) HgCl 2 in 20 % (v/v) HCl] used to visualize zones of gelatin hydrolysis. Tests for assimilation of 28 other carbon sources were performed using basal mineral medium supplemented with 0.1 % (w/v) carbon source as described previously (Cruze et al., 1979; Nemec et al., 2009) Colonies on TSA are milk-white, circular, convex, smooth and slightly opaque with entire margins, and approximately 0.4-0.8 mm in diameter after 24 h of incubation at 30 u C (pH 7). Cells are 0.6-0.960.9-1.1 mm. Growth occurs in 0-4 % (w/v) NaCl, at pH 5-11 (optimum pH 6-8) and at 25-41 u C, but not at 44 u C. Nitrates are not reduced to nitrites. Does not produce H 2 S or indole. Negative for urease, arginine dihydrolase, b-glucosidase and b-galactosidase activity. Acid is produced from Dglucose. Gelatin is not hydrolysed, and haemolysis is not observed on agar media supplemented with sheep erythrocytes. Citrate (Simmons'), DL-lactate, ethanol, L-aspartate, L-glutamate, malonate, b-alanine, 4-aminobutyrate, phenylacetate and trigonelline are utilized as sole sources of carbon, with growth visible within 6 days of incubation.
No growth on adipate, benzoate, citraconate, D-gluconate, D-glucose, D-ribose, glutarate, histamine, L-histidine, Lleucine, levulinate, L-ornithine, L-tartrate, L-phenylalanine or tricarballylate is apparent within 6 days. One of the two known strains utilizes L-arginine, L-arabinose, 2,3-butanediol (50 %), putrescine and trans-aconitate within 6 days. In API 20NE tests, D-mannose, D-mannitol, N-acetylglucosamine, maltose, capric acid, adipic acid and malic acid are not assimilated. The DNA G+C content of known strains is 43.9-44.1 mol%.
The type strain is 2BJ1 T (5CFCC 10890 T 5KCTC 32225 T ), isolated from symptomatic bark of canker of Populus 6 euramericana.
